Cathepsin E enhances anticancer activity of doxorubicin on human prostate cancer cells showing resistance to TRAIL-mediated apoptosis.
We previously described that cathepsin E specifically induces growth arrest and apoptosis in several human prostate cancer cell lines in vitro by catalyzing the proteolytic release of soluble tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) from the tumor cell surface. It also prevents tumor growth and metastasis in vivo through multiple mechanisms, including induction of apoptosis, angiogenesis inhibition and enhanced immune responses. Using the prostate cancer cell line PPC-1, which is relatively resistant to cell death by doxorubicin (40-50% cytotoxicity), we first report that a combination treatment with cathepsin E can overcome resistance of the cells to this agent. In vitro studies showed that combined treatment of PPC-1 cells with the two agents synergistically induces viability loss, mainly owing to down-regulation of a short form of the FLICE inhibitory protein FLIP. The enhanced antitumor activity was corroborated by in vivo studies with athymic mice bearing PPC-1 xenografts. Intratumoral application of cathepsin E in doxorubicin-treated mice results in tumor cell apoptosis and tumor regression in xenografts by enhanced TRAIL-induced apoptosis through doxorubicin-induced c-FLIP down-regulation and by a decrease in tumor cell proliferation. These results indicate that combination of cathepsin E and doxorubicin is sufficient to overcome resistance to TRAIL-mediated apoptosis in chemoresistant prostate cancer PPC-1 cells, thus indicating therapeutic potential for clinical use.